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#fpfif*<7>t£H 

AB0 3 X(i(Bi 2 0 2 ) 2+ (AB-iBmOsm.i) 2 - (5^*, Af±Li\ Na\ K\ Pb 2 \ Ca 2 \ Sr 2 \ Ba 2 
\ Bi 3 \ La 3 + frb%Z>mfrt>M1RZnZ>mJLli2m.&±<7>'( BJiFe 3 \ Ti 4 + , Zr 4 + 

a^-t y 4 * y < t t4@efi<^si 4+ xtiGe 4+ ^^tf c t *mm.t^ ^mnwmm 

o 

[Iff*3l2] 

AB0 3 X(i(Bi202 ) 2+ (A 1I! -iBtD03 m+ i) 2 - Af±Li + , Na + , K + , Pb 2 \ Ca 2+ , Sr 2 \ Ba 2 

+ , Bi 3 \ La 3 + frh%Z>WtfrhMlR2ti&mXlt2m&±<r)-i ir y, Bf±Fe 3 \ Ti 4 \ Zr 4 + 

, Nb 5 \ Ta 5 \ t + Rzmo 6+ frb%&&frhmwzn&mxit2m.&±.<D4*y, mttm 

A-f^ h -i *y\,Z'J?tj: < t ^>4ge^OSi 4 + XfiGe 4+ 

XaSiOs, X 4 Si30i2, X 2 Ge0 5 &£ vMiX 4 Ge 3 0i 2 XtiBi 3 \ Fe 3 \ Sc 3 \ Y 3 \ La 3 + 

, Ce 3 \ Pr 3 \ Nd 3+ , Pm 3 \ Sm 3 \ Eu 3 \ Gd 3 + . Tb 3 \ Dy 3 \ Ho 3 \ Er 3 \ Tm 3 \ Yb 3+ . 

lu 3 + ) x*m $ ti h mm®- 1 ommm- hj&.zztzt&m.t-rz> &mmfcmm 0 

AB03X(±(Bi 2 02) 2+ (Ae-iB m 03m + i) 2 - (^4". AfiLi\ Na\ K + , Pb 2+ , Ca 2+ . Sr 2 \ Ba 2 
\ Bi 3 + , La 3 + frh% ZWfrbMlRZ tiZ>mXlt2mJ>±<D-( *y, B(±Fe 3 \ Ti 4 + . Zr 4 + 
, Nb 5 \ Ta 5 \ t + RU^o 6 + frh% &&frhM1RZnZ>mXlt2n&±.<7) J * y , mitm 

A-f-f h -f * y \Z^t £ < i: *>4gefccoSi 4 + 3UiGe 4+ £^-<^ 

HUlEAB03X{i(Bi202) 2+ (A m -iB m 03 mt i) 2 - At±Li + , Na\ K + , Pb 2 \ Ca 2 \ Sr 2 + 

, Ba 2 \ Bi 3 + . La 3 + frbti:Z>&frhmiRZtlZ>mXlt2mU±.<D4 Bi±Fe 3 \ Ti 4 + 

, Zr 4+ , Nb 5 \ Ta 5+ . W 6 + R TMo 6 * h & £ oii^ $ l«X{±2«J£l±tf> >f * y , m 

AB03Xi±(Bi202) 2+ (An 1 -iB n ,03m + i) 2 - AfiLi\ Na + , K\ Pb 2+ . Ca 2 \ Sr 2 \ Ba 2 

\ Bi 3 \ La 3 + frh%Z>&frhM#tZtlZ>mXl±2m&±.<7>'( *y, Bi±Fe 3 \ Ti 4 + . Zr 4 + 
, Nb 5 \ Ta 5 \ ^ + Rmo 6+ frh%&WfrhMMZn&mXlt2m.&±<7)4 7i-y, mltm 

h 4 *y\Z'}?ti: < <h *>4@£f£<7)Si 4 + 3U±Ge 4+ 
BUieAB03X{i(Bi202 ) 2+ (Am-iB m 03m + i) 2 - (^tf, A{iLi + , Na\ K + , Pb 2 \ Ca 2+ , Sr 2 + 
, Ba 2+ , Bi 3+ , La 3 +frh%Z>mfrbmiR2tiZ>mXl3.2m.&±-<V'( * y , BliFe 3 \ Ti 4 + 
, Zr 4+ , Nb 5+ , Ta 5+ , W 6 + RlMo 6 * h % Z Wfr bM1R 2 ti& 1«X»±2«JSJL±W -f * > , m 

(imiwa^tftSo ) oB^^ h j *yi,znLTm±mwttf+m&±^mm7cm<7> 

AB0 3 X{±(Bi 2 02) 2+ (A m -iB m 03 m+ i) 2 - (^ + , At±Li + , Na + . K + , Pb 2+ . Ca 2+ . Sr 2+ , Ba 2 
*, Bi 3+ , La 3 + frb%&mfrhM1RZtiZ>mXlt2m&±<7>-< B(±Fe 3 + . Ti 4 + , Zr 4 + 

, Nb 5 \ Ta 5+ . ^ + RU^o 6 *frb%Z&frhM1RZti2>mXli2mi*±<D4 *y^ mltm 

A+l-^T h-f*>{C^^< t ^)4@e&cDSi 4 + Z(±Ge 4+ ^^^, 

tBIE#2 004-3007103 
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HuI£AB03X(±(Bi20 2 ) 2+ (Am-iBo>03m + i) 2 " (j£(K MiLi\ Na\ K + . Pb 2+ > Ca 2 \ Sr 2 + 
, Ba 2 \ Bi 3 \ La 3t frb%Z>&frbMlRZiXZ>mJLlt2W.&±<7)'( * B(4Fe 3 \ Ti 4 + 
, Zr 4+ , Nb 5+ , Ta 5 \ W* + RtfUo 6 * h tt %>Mfr hMM $ *t* lfX(±2itl±0 * * > , m 

iim±wlMt*4 0 ) <*>B-»J->r h *>u*tLr*^:fflift7&*+i«iiiJa±#v»ji»7c*o 

#rieAB03X{±(Bi202 ) 2t (A,„-iBm03m + i) 2 - (sS*, Af±Li + , Na\ K + , Pb 2+ , Ca 2 \ Sr 2 + 
, Ba 2 \ Bi 3 \ La 3 + ^&&g^^jI^£*i&lftX{±2«W±<7)^ * >\ B(4Fe 3 \ Ti 4 + 
, Zr 4+ /Nb 5 \ Ta 5+ , W 6 + RZMo 6 * h & iblR $ lttXti2#J^±0 -f * > , m 

[»**6] 

AB0 3 X{i(Bi 2 0 2 ) 2+ (Am-iBmOsM.i) 2 - AtiLi\ Na\ K\ Pb 2 \ Ca 2+ . Sr 2 \ Ba 2 

\ Bi 3 \ La 3 + frh%Z>WfrbmUZfc2>mXlt2U&±.<7)'( ty, Bt±Fe 3 \ Ti 4 \ Zr 4t 
, Nb 5+ . Ta 5 \ t + Rmo e +frbb&&frhmiR£ti2>mXli2m&±<D-(*y, mlim 

mm* %>mmi$-mmx*$> o x , 

A-*M h>f < &4@ef£oSi 4 + 3U4Ge 4+ £^-<^ 

X 2 Si0 5 &£ v^X 4 Si 3 0i2&& WiX 2 Ge0 5 && WiX 4 Ge 3 0i 2 X(iBi 3 + . Fe 3 \ Sc 3 

% Y 3+ , La 3+ , Ce 3 \ Pr 3 \ Nd 3 \ Pm 3 + . Sm 3+ , Eu 3 + , Gd 3 \ Tb 3+ , Dy 3+ , Ho 3+ . Er 3+ , 
Tm 3+ , Yb 3+ . Lu 3 + ) X^tL^mWWt OH»#^^ & •) , 

HffieAB03Xt4(Bi 2 02) 2+ (An-iBmOsm + i) 2 - A(iLi\ Na\ K + , Pb 2 + . Ca 2 \ Sr 2 + 

, Ba 2 \ Bi 3 \ La^frbK&WfrbmiRZtl&mXlMm&tvyJ * B(4Fe 3 \ Ti 4 + 
> Zr 4 \ Nb 5 \ Ta 5 \ W 6 + &£/Mo 6 + ^ <b & hMM £ tlZ 1|XI±2|BIJ:0 <f * > , m 

itmm 7 ] 

AB0 3 Xf4(Bi 2 0 2 ) 2+ (A.a-iBa.Osm.i) 2 - (5$*, Ai4Li\ Na + . K\ Pb 2 \ Ca 2 + . Sr 2 + . Ba 2 
\ Bi 3 \ La 3 + frh%&mfrbmiRZti2>mXl*2W.&±.<D-< Bf±Fe 3 \ Ti 4 \ Zr 4 + 

, Nb 5+ , Ta 5 \ t*Rmo 6 + frb%Z&frbmiRZtiZ>mX&2m.&±<D4*y, mitm 

m#*» >b * £ ^iim#^MT-* o r , 

A-9-^ Y4*zs\z&it < <h &4B£fi<7>Si 4 + 3U±Ge 4+ £^-<^ 

X 2 Si0 5 . X 4 Si30i2, X2Ge05*^v^±X4Ge 3 0i2 (j^^K Xi±Bi 3 \ Fe 3 + , Sc 3+ , Y 3+ , La 3 + 
, Ce 3 \ Pr 3+ , Nd 3 \ Pm 3+ , Sm 3 \ Eu 3 \ Gd 3+ . Tb 3 + , Dy 3 + , Ho 3 + , Er 3+ , Tm 3 + . Yb 3+ , 

Lu 3+ ) xmztiz>mmi$-t<Dm&frfrh%:t) , 

HfrieAB03Xfi(Bi20 2 ) 2+ (AB-iBmOsm.i) 2 " (^cp, A{±Li + , Na\ K + . Pb 2 + . Ca 2 + . Sr 2 + 
. Ba 2 \ Bi 3+ , La 3 *frb%2>WfrbM1R2*iZ>mXlt2m&±(D4 *> s B{±Fe 3 + , Ti 4 + 
, Zr 4 + , Nb 5+ , Ta 5+ . W 6 + RZMo 6 + h tt Z>W bMW. $ ti& mXlt2U&±<V 4 ir > , m 

AB0 3 3Z.ii(Bi20 2 ) 2+ (A m -iB m 0 3 m + i) 2 - (^+, A»±Li + , Na + > K + , Pb 2+ , Ca 2+ , Sr 2 + . Ba 2 
\ Bi 3 % La 3 + 7i»^^^,^^ibM^$^-2.lttXt±2ttm±<7)^ * >\ Bf±Fe 3 \ Ti 4 + , Zr 4 + 
, Nb 5 \ Ta 5+ , tf*Rmo 6 +frh%:&WfrbmiRZti&mXl±2m.&±<D-(*y, mlim 

*flc5&» h % z> %>wmi£mmx$> o x , 

A^^ h^f *>U^*< i: &4@Efi<7>Si 4 + 3mGe 4+ ^#<^. 

X 2 Si0s> X 4 Si 3 0i2> X 2 Ge05*>*v>f±X4Ge3 0i2 (^ + , X«4Bi 3t , Fe 3 \ Sc 3+ . Y 3 \ La 3 + 

tBliE# 2004-3007103 
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, Ce 3 \ Pr 3 \ Nd 3t , Pm 3 \ Sm 3+ , Eu 3 \ Gd 3 \ Tb 3 \ Dy 3 \ Ho 3 \ Er 3 \ Tm 3+ . Yb 3 \ 
Lu 3 + ) X*%iZtl2>m%fet<nm : fefefrht£ *) , 

Bl(fSAB03X{±(Bi202 ) 2+ (Am-iB„,03a + i) 2 - + > Af±Li\ Na\ K + , Pb 2 \ Ca 2 \ Sr 2 + 
. Ba 2+ , Bi 3 \ La 3 + frh%&mfrhmiRZtiZmXl±2n&±.<7>Jyl->, B(iFe 3 \ Ti 4 + 
, Zr 4 \ Nb 5 \ Ta 5 \ t + RV^o^frh%&mfrhm^ti&\m~5lte2mi±.<r>'i * >, m 

*±m±og * 0 ) ob-^ h *>tc*f lt. ft*^#+iM±#v>;if£7C5?f 

*>l«Ml±*£-*, 

HufSAB03X{±(Bi 2 02 ) 2+ (An.-iBo.Oam+i) 2 - (5t*K A<±Li\ Na + . K + , Pb 2+ , Ca 2 \ Sr 2 + 
, Ba 2+ . Bi 3 \ La 3 + frh%Z>mfrhmiRZtlZ>mXlZ2m\*±<r>-ij->^ B(±Fe 3 \ Ti 4 + 
, Zr 4+ . Nb 5 \ Ta 5 \ t + RZMo 6 + ^m^hm^R^nhmXl±2m^±<0 4 * m 

A-«M Y 4 •* > \,Z>J?1j: < t ^4@^^^<7)Si 4 + X^iGe 4+ ^l%y.±-g-^fiPb(Zr,Ti)03^'b^'S 
[WM 1 0] 

A^-f h^>JC^< £: ^>4ie^a:^OSi 4 + X^iGe 4+ ^l%m±^•^/iPb(Zr,Ti)03^'b^^ 
1] 

h J * > bZ'J?% < t ^4@e^iOSi 4 + X^iGe 4+ ^l%m±^•^/iPb(Zr,Ti)03^^^^ 

A-y-'f M^ft^flBm^+3J^±<7)ii^7c*o 9 *>iaam± 

A, h^W-C*|E3i«7C*«:5*^XJSL±40*/HlJSlT^tfi t S Stilt* 

[ft*:® 12] 

A-fr'f Y4*V\Z>PU( t 4)4@ef^<7)Si 4 + X(iGe 4+ ^l%m±^•^/^Pb(Zr > Ti)03^lb^^ 
3] 

A-9"^ *>\,Zfrtk< t ^4@Bf]L<7)Si 4 + X(iGe 4+ : £•l%J^±^•^^Pb(Zr > Ti)03^'b^^ 
B^>f hKNb, V, WOrt, 4?fc< t ^l^SJ^±^^Itf5*;i/%J^±40*^%JiJLT#tf- 
4] 

A-^^ h *>IZ&* < fc ^)4ieji<7)Si 4 + X{iGe 4+ ^l%m±^•^^^Pb(Zr > Ti)03^^>&'i> 

A, B-*^ h^ft-e5*;w%W±40*^%JiJLT#tf^i:^#mt-r^^gim^llo 
1 5] 
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ft *«9~ 14 UfBtt*>A-»M h >f sJ-^K^fc < t &4§ef£<7)Si 4 + X(±Ge 4+ £im±^/iP 
b (Zr, Ti )0s ^ <b & £ MmftftllC i3 V> X , 

[m*mi 6] 

ft*^9-14tCi3V>T, 

( 1 1 1) geipj L iE^ H H H <b 4 £ £ t £ # « i: i- £ 33, If «flt»I 0 

[W i 7 ] 

ff*a9~14K;fe^T, 

(001)@£[S]L/c^ffi#: H H B 75^^^^ i-£ttiim#if 01. 

[»**S 1 8] 

A^ h>f *>H^*< fc ^>4@e^^<7)Si 4 + 3Z.(±Ge 4+ ^l%^±-^^fiPb(Zr > Ti)03^^ffl V 
[ff*« 1 9 ] 

ttf4 h < t ^>4@e^5:<7)Si 4 + X^±Ge 4+ ^l%J^±#^fiPb(Zr,Ti)03'^^^fflv* 

Pb(Zr,Ti)03^^fflV*^y;i/v#?St LT, 

A-9-^f h >f t>C^ < t *>4g£j£<7)Si 4 + X{iGe 4 + l%£JL_h-g- A, /iPbZrQs f^tSflB VfrYfr 

■mm t , 

2 0 ] 

»#*9-17K|Ettoa&»W##I!«>-9*>, A^^f b 4 jryiZ'Jstj: < t 4|£f£ <7>Si 4 + X 
f±Ge 4 + £ l%m rtfPb (Zr, Ti )0 3 <b & & 3tfll iMl^lii^ft-e* o T , 
PbOtt^fitci3»t*a*JS^-10X^±20mTr-**Pb(Zr,Ti)03^$!lffly , ^y;i/^ 

$ * m v » * - 1 z mm. t -r & ^mm^mm^m^mo 
ffiifcm 2 1 ] 

b 4 * y K'Pta < b ^>4@e^^<7)Si 4 + X(±Ge 4+ ^l%^±^^fiBi4Ti30 1 2^^^^?^ 
I»*«2 2 ] 

A-f'f b 4 * y ( fc ^>4@e^^coSi 4 + X{iGe 4+ *l%J^_h#^7^Bi4Ti30l2^^^^5^ 

m^m 2 3 ] 

A+r-r h-f *>l::^$r< t k4@£feOSi 4 + XiiGe 4 + £l%Jil±^7 t iBi4Ti30i2^£>£&Si> 
[»*«2 4 ] 

A^-f b4*V\^'Pts:< t ^4ie^]z:oSi 4 + 3l^iGe 4+ ^l%i^±^•^^Bi4Ti30l2^'b^-2)5^ 
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[IS^JI2 5] 

»*IS21-24^|HmoA^'f h4*>lZ'J?%< t &4@£f£<7)Si 4 + Xi±Ge 4 + £im±^"tfBi 
4 Ti 3 Oi 2 ^ <b * & 3£!f ^^3SMi5 v » t , 

hBi * >'^R§02fiffittB-9-'f h KNb, V, WO -) *>^& < & lo^±£#if £ 

[W^ia2 6] 
lf*^21~25^i5V^T, 

(in), (no), s.^(ii7)ss[fi]L^^ H B B ^<b^^>c: t z&WLk-t&mmmitmi&o 

A-y-'f Y 4 * * < t t4Sefi<7)Si 4 + X{±Ge 4+ ^l%J^_h-^-A,/fBi4T i 3 0i2f^«ffl!/^ 

y )v m m £ m v » a c t * mm. t -t & m mntemm <v mutum 0 

W*3l21-26^iE«05ftiimfr3»R03Rji^ft-C*or, 

Bi203ft»fliVA'y^»?fttTi02ft*ffl V^r^^ift^molJt^2 : 3-C?l^L, Bi 

, lmol%^±?>Si 4 + 3UiGe 4+ , X 2 Si0 5 , X 4 Si 3 0i2, X 2 Ge0 5 > vMiX 4 Ge 3 0 ( 

5$pK X(±Bi 3+ , Fe 3+ , Sc 3 \ Y 3+ , La 3 \ Ce 3 \ Pr 3 \ Nd 3+ , Pm 3 \ Sm 3+ , Eu 3 \ Gd 3+ , 
Tb 3+ , Dy 3 + , Ho 3 \ Er 3+ , Tm 3+ , Yb 3 \ Lu 3 + ) ft&ff *tf^Hfl§ V*^r;W#f££ § 

[lf*«2 9] 

B!;fc«21~26fciE*0»Stmfl:atBl4>? *>> A-9->f h * *>iz4?&< t ^>4@ef5<7)Si 4 + X 
(±Ge 4 + l%JU_t^-A,/vfBi4Ti 3 0i 2 <b £ £ Sfi»*#*!IO*jfc;£ffi-Cab o T . 
Bi Oft&^S is tt * a«lfij& s - 10%m_L20%^LT-e^> * Bi 4 Ti 3 0i 2 fPM 7> ^ MWt W. 

[fS*^3 0] 

m^mi-va i y f 2i~-26ov^-rtL^uiE«<7)5^«^*m^fflv^7t:5iiim^^ * »; 0 

[if ^3 1 ] 
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[#«£] wmm 
[o o o 1 i 

[0002] 

pzt, sbt^co^m^, d*t*fflv»7taiii«fr+^/<y^, >j ism 

offlftiiji&^ffi^ctTfcfi-cv**,, 5Sii»m#^*';«aofl|jt»±iT, mc, 2T2C, JjMsfcv 

Vx>v3> (T-*-^m#) m<rRtM<, #«#:-^-C^*$^-i.l0^^iE(i^prfg 
i:v^nrv^ 0 1T1C3L 2T2CM(±, DRAM t % ^|WJ D#lJ&T-£> *) , fr^MIRm h 9 > v ^ 

1131 £ ti & , 3l£ £ "C ^ 256kb i t &T<D4^m tfffi n^-fL £ n T v > & 0 
[0 0 0 3] 

£Pb(Zr,Ti)0 3 (PZT) ^Bi/ftKfifdi$i;|£ &Bi 4 Ti 3 0i 2 (BIT) ^fflv^liti^^ 

10 0 0 4 ] 

ft*lftft^m#W4-fc LT, PZT^ ? fflv^nTv^^\ IW^it^. Zr/TiJtrt ? 52/4 
„ ^oLa> Sr. Cat V>o £tc^£ K- t° > ftTffl v^t, ftr v^ Q d <7)^Jt# ? ffi ft 

v 3 y h *-^Rbt!) ? 3&:£U -<7)«I tiflWMX^ 'J -^m^#14^>-2)V^±^ >7>j > h# 

[0 0 0 5] 

[0 0 0 6] 

-y7\ Mvh'J^nili, 1T1CSU 2T2Ca^Jt^-t^*-r X**/h$ < „ 

OPZT^Mt Ittx.?)^^ Bt^^lTlCS.^2T2CM^^S#^^'; 

mtEiRF 2004-3007103 
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[0 0 0 7] 
[0 0 0 8] 

(1) #f&W±> AB0 3 X(i(Bi20 2 ) 2+ (Am-iBoOa^i) 2 " 0£4>, A(iLi + , Na\ K + . Pb 2 \ Ca 
2 \ Sr 2 + . Ba 2 \ Bi 3 \ La 3 + ^ <b & Z>Ufr h MIR £ n£ 1«3U±2«W±C9 * > . B(±Fe 3 
+ , Ti 4+ . Zr 4 + . Nb 5 \ Ta 5 \ W 6 + RZMo 6+ zmfrhMIRZ l@Xf22tt^±(7) 1- 

4+ xtiGe 4+ «r-^tf ^ t z<w&t^ zwsmfcmm^m-t z i> <dx& & 0 

[0 0 0 9] 

(2) ^|§0^{±, AB0 3 Xfi(Bi 2 0 2 ) 2 + (A^iBmOsm.i) 2 - A(iLi\ Na\ K + , Pb 2 \ Ca 
2 \ Sr 2+ . Ba 2 \ Bi 3+ . La 3+ #>£> % 2>mfrhW1RZfr&mXl±2n&±<0 4 * y, BliFe 3 
\ Ti 4 \ Zr 4 \ Nb 5 + . Ta 5 \ W 6 + &mio 6 + h & h Wfr hMlR £ tiZ> mXlt2U&±<V J 

4 + XtiGe 4+ X 2 Si0 5 > X 4 Si 3 0i 2 , X 2 Ge0 5 * & ^(iX 4 Ge 3 0i 2 (^4^ X(±Bi 3+ , Fe 3 + 

> Sc 3 + . Y 3+ , La 3+ , Ce 3+ , Pr 3 \ Nd 3+ , Pm 3 \ Sm 3 \ Eu 3 \ Gd 3 + , Tb 3 \ Dy 3 \ Ho 3+ , E 
r 3+ . Tm 3+ . Yb 3 \ Lu 3 + ) tlZ>W$ mfct <Dm\%Wfrh$LZ> Z. t t -f h^ffi M 

[0010] 

(3) *3&Wli, AB0 3 X(i(Bi 2 0 2 ) 2+ (A m -iB m 0 3m+ i) 2 - A(iLi\ Na + , K\ Pb 2 \ Ca 
2 \ Sr 2 \ Ba 2 \ Bi 3 \ La 3+ h ta hWfr h WR £ l«3Ui2ttJ^±<0 1 * > , B(iFe 3 
+ , Ti 4+ , Zr 4 \ Nb 5 \ Ta 5 \ W 6 + RZMo 6+ h & & h tl& mXl3.2W.&±<V 4 

4 + XtiGe 4+ HrflBAB0 3 X«i(Bi 2 0 2 ) 2+ (A I „-iBm0 3 , 11+ i) 2 - (^ff, AC±Li + . Na + , K + , P 

b 2 \ Ca 2 + . Sr 2+ , Ba 2 + . Bi 3+ . La 3 ' frhtt Z&frt>miRZti2>mXl±2U&±.(0 4 * y 
, Bt±Fe 3 + , Ti 4 + , Zr 4 + . Nb 5 + . Ta 5 + , r + Rmilo &+ h % h Wfr hM1R2 KZ> l«Xf±2a 

&±<Djj-y, mt±m±<7)g£fctfc-c£>£o ) oa-^^ h *yizttLxmj : zm$ktf+m£k 
mmfomm^m-tz>i><Dx*>z> 0 

[0011] 

(4) &§&W&, AB0 3 Xfi(Bi 2 0 2 ) 2+ (Am-iB m 0 3n)+ i) 2 - MtLi\ Na + , K + , Pb 2 + . Ca 
2 \ Sr 2+ , Ba 2 + , Bi 3 + , La 3+ h tt Z> bMIR $ ti%> mXl±2n&±<D <i * > . BfiFe 3 
\ Ti 4 + . Zr 4+ , Nb 5 \ Ta 5 \ t* RtMo 6 * h % Z>$tfr h fih l«Xti2«JiJl±0 1 

4 + 3Z.{±Ge 4+ ^#<^, iufeAB0 3 Xfi(Bi 2 0 2 ) 2+ (Am-iB m 0 3 m + i) 2 - (^^^ A(±Li\ Na + . K + , P 
b 2 + . Ca 2 + , Sr 2+ . Ba 2+ , Bi 3+ . La 3 + h & Z&frhMIRZ ti& mX«±2ttJiJL±0 ^ * y 
, B(±Fe 3 + , Ti 4+ , Zr 4 + . Nb 5 + , Ta 5 + > W 6 + ^mio 6+ h ia^(i2@ 
J^_hcO^^>, m(ilJiJL±c0g^|5:-C^>^ o ) cDB+J--f h ^- > Ltt^«t^+liW. 

±#v^ii#7c^<7)^ *>i^«tJi±^^ft-e5^^%m±40^e^%J^T-^ti'C t *mwt-fz>%k 

[0 0 12] 

(5) *§P/m> AB0 3 Xti(Bi 2 0 2 ) 2t (Am-iBa»0 3D , t i) 2 " A(±Li\ Na + , K + , Pb 2 \ Ca 
2 + . Sr 2+ , Ba 2 \ Bi 3 \ La 3+ h & h hMlfiZ ti& lUXH2U&±<D J * > % BliFe 3 
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\ Ti 4 \ Zr 4 \ Nb 5 \ Ta 5 \ W 6 + R ZMo 6 ' h & Z> h MiR £ *i Z> mXl±2n&±.<V 1 

mmnM&mmikfrb%&&mmi*wm-?&^>x, av-4 b 4 tyiz^^ < t i>AmtL<ns\ 

4 + 3U±Ge 4+ £-g"<^ HuIEAB03X{i(Bi202 ) 2+ (A m -iB m 03M + i) 2 - (5$>K A(±Li\ Na + , K + , P 
b 2 \ Ca 2 \ Sr 2 \ Ba 2 \ Bi 3+ , La 3 * ZWfrhMIRZ tl&lWXU2m&±<D 4 * y 

, B(iFe 3+ , Ti 4+ , Zr 4+ , Nb 5 \ Ta 5+ . t + RtMo 6 +frh %Z>&frb M1RZti& mXH2m 
VX±(D4*y, m&l&±<D&BMX&&o ) <OB^ 4 b 4 * y izft LxmizmWi^+lMlX 
i^^irawHltlJ'U?:^^ HUI5AB03X(±(Bi 2 02 ) 2+ (A m -iB II1 03m + i) 2 - (st* 
, At±Li + , Na + , K + , Pb 2 + , Ca 2+ , Sr 2 \ Ba 2 \ Bi 3 \ La 3 + frb % £ h MIR £ ft-Z> lU 
Xl±2m&±.<D 4 * > , B(±Fe 3 \ Ti 4 \ Zr 4 + , Nb 5+ , Ta 5+ , W 6+ RZ/Mo 6 * frh & 

miR£ti2>mx&2m&±.<7)4 *y. mum±<D^mWiX^i, 0 ) <da^4 v^^y^n 
Lxm±mm^+m^±^^^m^7tmco^ -ibmmu±^^^. a, b^i b ^tfxmmm 

o 

[0013] 

(6) *5tmi±, AB0 3 X{±(Bi 2 02 ) 2+ (Aa-iBmOsm.i) 2 " (st^K mLi\ Na\ K + , Pb 2 \ Ca 
2 \ Sr 2+ , Ba 2+ . Bi 3+ . La 3+ h & ZWfrh MUZ ti& l*I3Z.(i2#i:i±0 4 * y , B(±Fe 3 
\ Ti 4 \ Zr 4 + . Nb 5 \ Ta 5 + . W 6 + &tKMo 6 + h & Z> W h MIR £ K-h mX&2mVX±.<D 4 

mlim±.<D&BMX$)Z> 0 ) xmzn&^ny'xjj 4 hmm&WtMtt-Xte^X^x 

mwmM^mn^h^^mnwnmxh^x, av-4 b 4 < ti> m&osi 

4 + XHGe 4+ Z^&. X 2 Si0 5 && W±X 4 Si30i2&£vMiX2Ge0 5 && WiX 4 Ge 3 0i 2 (^4 J , X 
(±Bi 3 \ Fe 3 \ Sc 3 \ Y 3 \ La 3 \ Ce 3 \ ?r 3 \ Nd 3+ , Pm 3+ , Sm 3 \ Eu 3 \ Gd 3 \ Tb 3 \ D 
y 3 \ Ho 3 \ Er 3+ , Tm 3+ , Yb 3 \ Lu 3 + ) XMZ ti&B Mfot co@v##^^ & 19 , TttfffiABOs 
X(±(Bi 2 0 2 ) 2+ (Am-iBmOsm.!) 2 " (5^, Af±Li\ Na + > K\ Pb 2+ , Ca 2 \ Sr 2 \ Ba 2 \ Bi 3 
\ La 3+ frh%Z&frhM1RZnZ>mXl*2m&±.<D'( BJ2Fe 3 \ Ti 4 + , Zr 4 + , Nb 5 + 

, Ta 5+ , ^+Rmo 6+ frb%zmfrhmiRztiz>mxi±2m&±(D4 ty, mi±m±.<o& 

o 

[0 0 14] 

(7) *5kWlt, AB0 3 Xti(Bi 2 0 2 ) 2+ (A,n-iBm03m + i) 2 - AfiLi% Na\ K + . Pb 2 \ Ca 
2 \ Sr 2 \ Ba 2+ , Bi 3 + , La 3+ h tn Z>Ufr h MIR $ tiZ mXl±2W.&±<7) 4 * y , BtiFe 3 
\ Ti 4+ , Zr 4 + . Nb 5 \ Ta 5 \ W 6 + %.ZMo 6 + h % & mfrb MIR $ lttX{i2#Jil ±<D 4 

mmnjkimwikfrh%z&mmitnmx$>'ox, a^j b 4 *y\z>ptt < t ^see^si 

4 + X(±Ge 4+ ^r-a-^. X 2 Si0s. X 4 Si 3 0i2> X 2 Ge05*^> v^iX 4 Ge30i 2 X(iBi 3 + , Fe 3 + 

, Sc 3 \ Y 3 \ La 3+ . Ce 3 + , Pr 3+ , Nd 3 + , Pm 3+ , Sm 3 \ Eu 3 \ Gd 3 \ Tb 3 \ dy 3 \ tio 3 \ E 
r 3 \ Tm 3 + , Yb 3+ , Lu 3 + ) Xtt $ KZ> W$m.W t <nmfefrfr h tn >9 , HuIEABOsXti (Bi 2 0 2 ) 2 + 
(Aa-iBmOsin + i) 2 - At±Li + . Na\ K\ Pb 2 \ Ca 2+ , Sr 2 \ Ba 2+ , Bi 3 + , La 3 + ^et 

^#^^M^$n^»iaX«±2@J21±<7)^^>, B(iFe 3 \ Ti 4 \ Zr 4 \ Nb 5 + . Ta 5+ , t + R 

mo 6 +frb%&wfrbm#!.zti&mxi*2m&±<7>4jry, mi±m±<7)&%:Mx$>z> 0 ) 
<7)B-4- 4 b 4 * y i<ztt t xm±m%ktf+m&±.%> ^m^7tm<o n mm&± ^^tt-es^e 

[0 0 15] 

(8) ^B^(i. AB03X{i(Bi 2 0 2 ) 2+ (Am-iBmOsm.i) 2 - A(2Li\ Na + > K\ ?b 2 \ Ca 
2 \ Sr 2 + . Ba 2 + , Bi 3 \ La 3 + h % h 8M> h M1R2 ti& lttXti2mU±<7) 4 * > . B{±Fe 3 
+ , Ti 4 + , Zr 4+ , Nb 5 + , Ta 5 + . W 6 + ^^~Mo 6+ ^ £ <b il^ $ tl& mXl*2W.&±.<7> 4 

*y, miti&±<D&mmx&2> 0 ) xmzn&^uy*** 4 bm^mm^-xn^^^^ 
mmg^mnwfrhtt^mnwmwkx&'ox^ av-4 b 4 *y\>z'ptz < t &4@efi<7>si 

4 + X(±Ge 4+ X 2 Si0 5 , X 4 Si30i2. X 2 Ge0 5 *^ W±X 4 Ge 3 0i2 (^+> XfiBi 3 + , Fe 3 + 

ttiiiE# 2004-3007103 
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, Sc 3 \ Y 3 \ La 3 \ Ce 3+ , Pr 3+ , Nd 3 \ Pm 3 \ Sm 3 \ Eu 3 \ Gd 3 \ Tb 3+ . Dy 3 \ Ho 3 \ E 
r 3 \ Tm 3 \ Yb 3 \ Lu 3 + ) Tr* £ tiZ mMfot (DMmWfrb & 0 , #j|EAB0 3 X(i (B12O2 ) 2 + 
(A m -iB m 0 3m + i) 2 - (5S;4\ A(iLi + , Na\ K + , Pb 2 \ Ca 2 \ Sr 2 \ Ba 2 \ Bi 3 \ La 3+ #xb& 
2>&frbM$l2tl2>mXte2m&±<7mr>, BI±Fe 3 \ Ti 4 \ Zr 4 \ Nb 5+ , Ta 5 \ W 6 ^ 

fSAB0 3 X{±(Bi202 ) 2+ (Am-iBm03m + i) 2 - (S4>, A(iLi + , Na\ K\ Pb 2+ , Ca 2 \ Sr 2 \ Ba 2 
\ Bi 3+ , La 3+ ^^^^>^75^31^$ti^lfIXl±2fIJiJl±(7)^*>, Bf±Fe 3+ , Ti 4 \ Zr 4 + 

, Nb 5+ , Ta 5+ , t+Rmo^frhbzwfrbmiRzti&mx^m^^j * mitm 
t>mm&-t£i$fr, a, h &n^mmm&jtm£5* )w&±4o* iwAT-sts ^ t z 

[0 0 161 

(9)*HHJ§{*, A-fr* h^*>tz^^< t t4geftOSi 4 + Xi±Ge 4+ £l%U±^7^(Zr,T 
i)03*»?>*sai»«#*Bt-C*oT, A-9->f h^ft^fffim^+3^±OiS#7n^c0 9 *>m^ 
J^±«r-&SfT5^E ;i/X&±40^A'%J!aT'g-A,-CV»T & «fc V^ 0 
[0017] 

ISlil-h^"a'ft"C : ''5' ; E-^%l^Ji40- : E .fl'%.kJlT'a'/^"CV^T & J: W 
[0 0 18] 

(11) #«9JU\ A*>f *>K^&< t ^)4Se^^OSi 4 + X^iGe 4+ ^l%m±^•^/iPb(Zr ) 
^^ft"eH^^Ieil^7c* : ^r5 ; e;^%^±40 ; e;^%mT'a-^-ev^T 4 x ^ Q 

[0 0 19] 

(12) #3S9ji±, A-f-f b4*>iz4?&< t ^>4@e^i<7)Si 4 + 3^.^iGe 4+ ^l%J^l_h^•^/iPb(zr ( 

y<r>>) < t ^)ltt«la±^^ItT'5^;^%^±40• ; e;^%^T#^-ev^-ct «tv^ c 
[0020] 

(13) *$&9J(±. A-f^ W*>K^&< t &4g£{±<7)Si 4 + Xf±Ge 4 + *l%JiU:-£XrtfPb(Zr, 
[002 1 ] 

(14) *%W»±, A-9-^ tJ*>iZ'J?%< t ^>4S£^^z:OSi 4 + X^±Ge 4+ ^l%J^±^•^/iPb(Zr, 
Ti)03^^>^>5)3Sil1|#»MT**)oT, A-9--T HCLa<& Wi^O-ftiJO 9 > * 7 -Y K9M * > 

*>^& < fc klttSiil-h^-a^ h KNb. V, WO -) *>4>& < t fclHMLL4"£ 

A. B-^-T b&mT5*)\s%&±40*)WlT&A.X^X i> 
[0 0 2 2] 

(15) *S£9J<aA-«M b J* > IZ'J?% < t &4@£{4<7)Si 4 + Xt±Ge 4+ £l%m_h-g-A,*:Pb(Zr,Ti 
)03^<b&&5£^m#»!g|Kj3^-C, bPb>f *^fcPiS<02fSrt:ttB-9->f MINK V, WO 

[0 0 2 3] 

U6)#l&ifloSfi»m#*JRli, (lll)S£f6]L^iE^ H B H 7&^^o-cv^T<> iv>„ 
[ 0 0 2 4 ] 

(17) *«W03il8l*#:»JRI±, (001)@Ef6jL/^M#,II^<b&oT^T t «t v> 0 
[0 0 2 5] 

(18) 2f:|6WOSlSI«ft:»ilO«3t*ft-e(±. A-»M b J * > bZ'J?* < t ^4@Efi<7)Si 4 + X 
(±Ge 4 + * l*ja±-& A, rtfPb (Zr, Ti )0 3 f^^ffl V')VY)Vmm. *fflv»4;t#t^, 

[ 0 0 2 6 ] 

ffiE#2 004-3007103 
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(19) *l&W<Z)atfil«#?»BlO*ji*ft'Ctt, A-** h>f *^U4?*< <t ^>4@Eji<7)Si 4 + X 
l±Ge 4 + £ lXJSL_t^^^5 Pb(Zr, Ti )0 3 ffcfiffl? Vfr Y )Vifcffi. £ ffl Pb (Zr, Ti )0s ffcSSJffi V*^ 
A'igiftfc LT> A-y-'f Y 4 * ~s \Z-')?tz < t &4iefe?>Si 4 + X(iGe 4 + «: l%J^_h^ A, /f PbZrQs 

^ffiv^rrt^ifct, a^>t h 'f *>iz'j>%< t &4ieftosi 4+ ;Rj±Ge 4+ £i%w±#^iPb 

[0 0 2 7] 

(20) *3§^<7>A^ h>f*>U^*< fc <)4SB^^^OSi 4 + XliGe 4+ ^l%JiJLJl#^fiPb(Zr,Ti 
)0 3 tf* £> & & 3ft«l*fltaiBiw»ji*fe-e»i, Pboftji**u *m & JflfOSa*- I0%m±20% 
j^t-c* *Pb(Zr, Ti )o 3 f^Mffl y * m v> & c 1 § * 0 

[0 0 2 8 ] 

Oi 2 oT, A-*M Mc**ffi&7&*+4Jia±0»:j£7C3fc£> 9 *>l«t§ 

m±^^ffC5^^%^±40^^%WT^tf t^-Ci; -So 
[0 0 2 9] 

(22) *HW»±, A-^^T F^t^:^^< &4Sef±OSi 4 + Xf±Ge 4+ £l%W_t^Oi4Ti 3 

Oia^^^^^ifm^m-e^oT, B-y-^r Mw**«a^+5Jsi±*>»fc7G*«> mii 

[0 0 3 0] 

(23) ^#§b^{±, A-*>f h >f*^t^*< <b ^)4ae^±<7)Si 4+ x^±Ge 4+ ^l%a±#^7 , fBi4Ti3 

^■ff-T*fffE^#7n* £5^ ^%U_h40^ ;u%J^T-a-tf c t tfx # * 0 
[0 0 3 1 ] 

(24) *I6^{±, A-9--T h 4 * > IZ'J?% < fc &4g£fiOSi 4 + 3?.iiGe 4 + «-l%JeJL_t-g-A./fBi 4 Ti3 

0i2^f>^*aiii«fl£»)R-c*o-c, b-^ htcNb. v. wco^ *>4>& < t i>mn&±*& 

lfc-5 ; e;i'%m±40 j e^%jy.T#trc: & 0 

[0 0 3 2 ] 

(25) 4:fPJ3<7)A-^ h>f*>^*< t ^Sef±OSi 4 + Xf±Ge 4+ £l%^±^-trBi4Ti30i2 
tf>£&&&8fSft:*IISIi3V»-£\ A-9-^f hBi ^->^RS<7)2fg : fittB-9--r MCNb, V, W<7)9*> 

[0 0 3 3] 

(26) *flW03il8l***»lli, (111). (110), TkVillimfaLtzm-li&frhK^X^ 

x i> x v^ 0 

[0 0 3 4] 

(27) #f&«8<a&g&mfl^Slo38&2fS;-CW:, A^ H"*^tC^^< t ^>4gefi<7)Si 4 + X 
{ i G e 4 + * 1 % JSL ± # ^ rtf B i 4 T i 3 0 1 2 ffc M ffl v* ^ r * v# *R * ffl v » 4 CI t5 ? t? § & o 

[0 0 3 5] 

(28) *i&Bj? o an mntmrnn m ^umx a, bi 2 o 3 f^sffl r ;w#$t t tio 2 fern^ v 

^r;W#?££molJfc^2 : 3XM&L, ^o, Bi20 3 f^fflv*;i'r^i§?SfcTi02ft»iffl v^r 
;Wg?££molJt^2 : 3"ClI£-Lfci&ifcK**L-C, lmol%tl±OSi 4 + X(iGe 4+ =Sr^tf< < , X 2 
Si0 5 , X 4 Si 3 0i2> X 2 Ge0 5 . *£v>f±X 4 Ge 3 0 (5^ Xf±Bi 3 \ Fe 3 \ Sc 3 \ Y 3 \ La 3 \ Ce 
3 + , Pr 3 \ Nd 3 \ Pm 3+ , Sm 3 \ Eu 3 \ Gd 3+ . Tb 3+ , Dy 3 \ Ho 3 \ Er 3 \ Tm 3 \ Yb 3 \ Lu 3t 

) xm $ ti £ mmmtmm ^mi^j^ci^Ltiv^cu^i^o 

[0 0 3 6] 

(29) ^fPj3<7)A-^ 1^*>K4>&< t ^ 4 SEfS: i 4 + X t±Ge 4 + ^ l%JiJLJL^- A. B i 4 T i 3 0i 

zfrhttz femMitmmnwimjj&xte, Bi <d^±^m k^o, io%iy.±2om 

T-e^>^Bi4Ti 3 0i2^^ffl ^WSS-fflv^ d t**-e# 
[0 0 3 7] 

(30) *f§B^<7)3^ifm#^Mt±, CltiSrfflv^^SfiSiafr^ * 'J Kjgffl1"£ £ £t5*-C# >2>o 
[0 0 3 8] 

ajfiE#2 004-3007103 
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[0 0 3 9 ] 

(S i & tfGe -f * > <7>->j- 'f h -/^Iz-yg^f) 

1 0 0 4 0 ] 
[0 0 4 1 ] 

^OBf, B+h^ b HSi75 ? Ao7tt<5^L^t#^cOPbSi03T*{i, A^>f H3Sirt ? Ao £SiTi 
[0 0 4 2] 

II:, SiriW-f hUAofc^HJt^T, SIWtM MCAofc»£»M\ Si-2p(il8.5m 

©»«f^-e fis i o -9- -r h 4 e gu -e § 4 v > c t tffrfr d 0 

mmm 1 1 

[0 0 4 3 ] 

£ (i lOOnmPt ftSS i £ M V\ PbZro . 3 2 Tio . e s 0s SfiSHWfltttfl-** <b & & V/U ^ 

•i#^^PbSi0 3 Mffi v';vy^i#ft^iSpLT, pzti tJH^at, Si5&no^;i/%t ta%> x 

o JttS!O7l:46tcPbSi03S:^*n L£v>Jg|I¥lOOnm<7>PbZro. 32Tio. ssQsSAM^M^f^tt L 

[3H**flCj*R^jjfcfcfl:] 

JXfc°^=i— h (500rpm 5sec — > 4000rpm 20sec) 
1 

& 81 ( 150 t 2min in air ) 

i 

< 

{fc&ffc (400*0 5min in air) 

i 

(jf&ffMb) (600*0 30min, RTA in 0 2 ) 

[0 0 4 4 ] 

«t * pzt& ckpzt+s i &ftm#*mii £ n b b h i± * 7^ t o i ( 1 1 1 ) tr - * &e K ^fl; 
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[0 0 4 5] 

^CPt±g|51i^ML, ±SBPttTBBPtfc£fflv*-T\ B£Hl00nm-PZT#.£>TZT+Si3ji?f£ 
mflEWitoaiSimffttOffftiSrffofct #3£Wi::«J:&PZT;R£mT+Silf§S(i&#& 
^Mtt^f 'J J/X^Lfc, ;(?)l|«0D-EtXT U ->X#14(±HI30 «t -9 X$>otz 0 * 
f&^lCt^PZT+Si^MfiPZThlStJIWI— WkXf 'J y^ttt^^Lfco L^L&/9*<b> Jt 

[0 0 4 6 ] 

"C\ PZTlSJI'tniAl^A.-rv^.l t^Ltv»S 0 j^o, XRDfc: "7 hR^ltSg 
fb&*Jt.<bftfcv»J:v»-9 C t fi, PZT(7)A-9-^ h £Si7&*fij£ L tv»4 £ fc LTv^ 0 ffijfc 

[0 0 4 7] 

£<b(C, PZT+Si^M<7)^-7>^X^^ h ;K±[H4(A)S:O f [2l4(B)<7)ct H'^ofco H4( 
A) Uf±, A-^-f h -f * ><omm^- KE(1T0) H4(B)Kti\ B-t -f h *y<DMW)'e 

- KAl(2T0)^^1- o H4(A)i; <fc*U±\ A^ ^ h >f * >(7>iS«F^- KE(1T0) «fbri s JL <b ft 
, H4(B)^«t^(f, B+h-T h < *><DMW}*- KA1(2T0)HI±<£< ^fb# ? Jl, <bft&v>£ t ^ 

mmm 2 ] 

[0 0 4 8] 

*5£WbZ£ SPZTNKiJUT, Nb^nfi^rO, 5, 10, 20, 30, 40*Wfc8£ffc 
$*Taft»«ifiFtt*JtttLfco ^TPbSiOa v'J 4r- Mil-*/m*JllLfco ifc. 

> 05K^-*--7-n-£fl§v*fc o ZW&htitz fc^-f-'J v*#14ii, HI60 «fc -9 X°$>-otz a 
[0 0 4 9] 

UTTIi, S&^agfb^^^tft^ofeo Nbi^PS^OOit^k, V -^--Cttabsa*, 3A 

tt^s < mtLtzo 

[0 0 5 0] 

- -CXj&IUTt/* * - > £ Jttfc L/:i:;6 H70 «fc 9 T** o tz 0 Nb^Pi^^ ;HJ 
, (111) tf-^Mfi, Nb^JPfi7) ? O^E;u%<7)B#i^^ib^v>^\ Nb^Di^20^;u%. 4 
0^;u%i:ii*ni-^^^o-c, (lll)tf-^ttfift«UV7 h Lfc» 1-&fr*>> PZT<7>&j£fi 

Ti >; v^-xiEjj&mi&xjbZKiifrfrfrh-f, mm^faMiiz, mmft&t 4om: t 
t*:t f±^m##t£K7c § *3Hba*£. t & c ws. 

[0 0 5 1 ] 

PZTN^Ho^-r WWiH8<7>J: nx&iizo HSKiftf*, Nbi^tjpi 
OiftJPt&K, B-^-f h -f * ^Oigf*^- KAl(2T0)^7v# i^fb^^n^o HiS^iJio 

ffib & £ t mm zntz 0 

[0 0 5 2] 

i/c. m>*45*)i<%ffi1mLtzt £*>, HXf'Jy^liW, si»m#tt*«tB-c*«r 

£ z\ttffrfr^tz 0 
[0 0 5 3] 

fcXJbZ>tztb<D0kVrZ$LtbXfrtzt^h, n X<k<ofz 0 i-**?*,, ^:|&0J1{-J;^P 

mtE#2 004-3007103 
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oT, PZTNO*§£-(±, Nb^v^ini-^- J:T\ Pb^tii ^ItS^^SU^ L T, t^o^H^* 
[ 0 0 5 4 ] 

i£> $P^:J: &PZTN*f§|^ NbHftx.TTa, W, V, Mo^ftPt/K t L T |5ll£<7)$j 

#x.7jT\ PhmfZWiti-ztzfriz^ +3mi*±<7>7tmXPb$:m.&'f&Zti>^z_bti, CI 
tl^O^Mt LT> La> Ce, Pi\ Nd, Pm, Snu Eiu Gd, Tb, Dy, Ho, Ei\ Tnu Yb&O^Lu 

tab^yy 9 j i vm^fhfi^o *px.t, &&it£feM-tz>mimM t lt, ->>;*-- 

[ 0 0 5 5 ] 

?ZT<V I±mfcm<vm&. ZrV -y ^a>£^M#: B B B fIM£ffi^£o }jpx.T, Zr'J -y^&PZT(i 
>^ v\x -y >?-<^ >^tt^aiL7X;K:^ 77 h^PZT7&M$^tiTv^75^\ 

[0 0 5 6] 

— y^"C, Ti V y-^&IyVPZTti^- K9fJTTtl#J£ft N @< Tlv^t^fl$Ltv^o 
L^L&75 ? <b*f&^-Tr(i^- £^<b. AIaM^ B B B ^£M#: B B B ^^b£« 

oTiu y^pzmjtifm^/j^v^*^ i&wi±xmm-t & z t i> ^smt^ & 0 

[0 0 5 7] 

ZCDZtlZX <0 „ :tlitffiV>C,W;t^^o/; < ^- K^PZT£-f >y~ yx y h 

zfv yf?-<n;( y?v±£&Ly Xiv^m^^zt^mt^^o *>px.t, Nb(±PZTtc^p> 

[0 0 5 8] 

, y'J h ^r»i-^> i t-Cco^j&iZU £<£> d <t -Ci&SiilfbSJftfc & fa-Mi" £ £ 
$kZ><DXhZ> 0 

mmm 3 ] 

[0 0 5 9] 

MMW2"Cft9&Lfz, Mm<0 7ib^ Nbv^Dm^40^e^%coPZTN^SiC PbSi03v D -7" — h 
£5, 10, 15^%v£flPU ilHti?fiiaL/>:„ 
[0 0 6 0] 

Td*«iB#,ifc4ofco 
[0 0 6 1 ] 

M;v^Pi-^Sii^5, 10, 15%£ mitZ-tfzffinXSDs* ? - XiEJllOJ: ^ T*£>o 
[0 0 6 2] 

M±*§£^&12:*:*rU Si t±4Sef5TM^(7)^^^#o T 0 ^D7^A^ h cOA"^ ^ 
[0 0 6 3] 
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[ 0 0 6 4 ] 
[0 0 6 5] 

[0 0 6 6] 
I 0 0 6 .7 1 

^rSffl-ei, |>7>vX^ (TFT) x WiMOSFET£fflv>& C t^lio H^OtflJ 
-e(±M0SFET«:fflv^Ti3 l) , V =7 > i? 7, 9 \2lt, K l"f £ tf'V -X14, 16 £ , Y~ h « 

ti-/9^mS26**^$tL-Cv^o ^7^mg26(i, £-5i:£.i:t/fy 7Jf£^L-C3&§§ 
m^^rir/^>^ClOO<7)^ia^2 0 f:g«$ntv^ 0 fit, *^*'J-t;Kt LOCOS* 
&V>(i h l/>f7-fVl/-y 3 >fc^*T5Mifirai7K:J:oT$Mi$*l"CV»* 0 F7> 

mmmwmm z n x 0 

[0 0 6 81 

o z<d£ 7 &^&ioo_tn, ^mM^mm^mmiim^xnmmztifzmmnfa*^^^ 

9 ClOO^ffM $ ti X v o 
[0 0 6 91 

-05^lfm#^ 1000i±, DRAM-t^fcTOtc, ¥ft$2t=flttt& LtO^f^f:^ 
[0 0 7 01 

mi3ii. * ■=£'; ■t/i'j&notf) h 9 > ^iio^&iimfl^^v^cioot 

&HU ^«#+^vf->^C100O— 3g{4 % tT y h &BL k. <Dm$i& * > • *-7-*-£ h 7 > 
v*?12£^LTlf y hm^WtZtiZo $fz, * /< v *C100?>K&38{±, ^1/ 

- h«PLt^$nrv^o fit, h 7 >v^.^l2cor- M±«7- KiHWLtw«fig§*Lr 

[0 0 7 1 1 

ffiBE# 2004-3007103 



&JH 2004-005297 



^-v: 10/ 



JSLT , lTlC-tr ;u is tt & mt<om £ f £ 0 

[0 0 7 21 

h7^yx^i2$-t>t^o 7^1^- h^PL^ov^<bm^mjEVcc^si-eentpi- 
BL^fsit $ - <=o^sm#fi^ iotti: ^^mte^t^MI^-fc > x y > 7°200 

o 

[0 0 7 3] 

if y m&bl-7°^- h^PL^tcmm^erinL. 5&iim#*^v*cioo<^7>ig^ 

[0 0 7 4 ] 

[Ul4(i, 2o<7) b y y yT, ^ 12<h2o<7)5&f§ lE-fc^ ^/^-> ^ClOOi &^-f&, \,*fc><Q>2>2T 
2C-tr;u£/B-f g|-e£>.5>o - <7>2T2C-fe ;Wi, Wu& L £1T1C^ ^ ^i&^fr-tfT. 

- ? £f£ffi1-& 0 Z<7)tztb, 2T2C-t^P^O2o«7)?^g|^^:^^/N°v^ci00, ClOOtllsJ CH 

i5:o#§^*75»qf^tL^7ti6, ^ifm#^-v^^>^cioo<7)5iifm#M<7>^tra7)^L < 
(m2<D$mnw***)) 

ii]i5*5 zzrm i6 a. mis h 7 > ^a^< -t^z^-f&femmfa* -t '^ooo^-f 
o ^E'j2ooof±. y- vmmmz$mwfc*^^"s tQiw*m% i g:Wt't& 

y- b«t^i3±tcii. 7n-f^>?T-Mi (mmm 20, :£#p;?m& 
5^ it m#M40i3 j; ^r- h m@ (^2m«) sotmmzntz&mmfc*^^^ rciootm 
mztix^&o mmnfamwit, ±.m<Dnmmm<vm&^'m*&mLxftz.f&ztitzt><D 

£ffi^&o Z<D&mmfe* ^ ';2000K£>v>T{2, ^-fWIKlO, V-X, Kl/^>14, 16 
[0 0 7 5] 

Z<n&mmfa** ) )2000l&, HH6^^1-J; 9 H> 7- K^WL(±#-tr;K7)y- 
S50^^$tt, KW y\±\£y hmuz&mZtiX^&o - O^lf flEfM -t 'Hi jo v>T 

Hind, m3<m&mw.fe*f) *m$:&)iz7F-fmx$)<o^ mm±, ^t^r u 4 <d 

-%&ZW:±LX7ii-f¥~mmx& 19 , Hl9fi, !117c0A-A^CSo7t:|lftMEl-e&& 0 ¥ffi 
HIH^T, ( ) l*l<7>ifc^(±ff:±Jf J: t)T<o|^ito 
[0 0 7 6 ] 

^OtfiJ^ffmfM-^ "J 3000(1, [Hl7(C7Fi-J: o U -h;H207) ? lii£E-7 h >; 

^(cge^j^fc^^'j-t^rwiooAt, ^^E'j-b^ ^ /^>^cioo) 120K 

^mm (mmm) 2ozmm i )bzmmi-2>tzibvmmm®&i5ot^ m2m^-mm (m2m 
5ozmiR&)Kmffl'fz>tzsb<7)B2mm®ffii52t^ -t t > £<Dm^k&®m ( 

[0 0 7 7] 

^^•J-t^TW'TlOOAti, ^f^K^^:i6<7)»lM-^mM (7-K^) 20t, ?ij^<7)^ 

#><Dm2m^mm (try h«o 5ot7& ? n:^i-^j: ^ »cBE9y$nrv^ 0 i-4*>*>. xyj(S] 

mtE# 2004-3007103 



3&M 2004-005297 



*t—z?: 11/ 



[0 0 7 8] 

^Mm^m^^^^ 'J -b^T WlOOAli, EllSiSct O'H 19 K^i" J: ^ Ife*i14<7) 

*#ioo±n. »i^m«2o, sah m#ii40i3 «t tFarcfl^rasojFM $ 

H2fe^mH50m:oT^|fm#:^ J V'^°v3'120^#^$n^o -Tfcfr*), »Hf-^m®20 

t $&2fe-^m*50i w^m^&k J3v*t\ -en-rtis^fi * * 120^ & 4^t>j 

[0 0 7 9] 

if-^mii20OSai®^^9 «£ ? fc, I£mM38# ? ffM$ft-Cv^ 0 .I^itmWf 38(i> 
[0 0 8 01 

a&ftttfM -t 0 3000 His It ff^ai LMftco— Wi:ok>T^5, 
[0 0 8 1 1 

£-r\ K^-tb LiMi^cjo^-cte, s4R-t^o++/^v^t-^*.aiL«ff rvoj 7) ? en*n$ 

[0 0 8 21 

#§&^!&{1^£v>-Cti, '1* <7)##^<7)J#^{i, IR-t^O^tA'v? £ T-VoJ <D 
I o 0 8 3 i 

[0 0 8 4 1 

^fft^aa, mis h7> * i ^'$Mv h o * m*M * 0^1 

[0 0 8 51 
[0 0 8 61 

tiiSE# 2004-3007103 



mm 2004-005297 



^-v! 12/ 



fit, ^fr^Ifr^- KOT ^-f-ij.- * Srfigffl Lfc&Oi LTfl, 1?Ux.(i\ JStfiiM 
[0 0 8 7] 

0-C** o HI21(A)(i> H20<7) 5 PtS(Il-C-^)^ o H21(B)t±, IU20OA-A' Iff M HI T** -So 022 
> *^mWi®7jf3:(llO)<7>-> >; 3 >lMg,II3£«7&»<bfc V , ^-o-^OM(z(ii^a6^ 

o atftj&jsa&fittiofctt, iii5c<7)i±^i&^ii275 s -!-c7)iiis^-[6]H3&f^$nTv^ 0 j^, % 

imM*«110O/±^|§^mil2<7)ft^|^^iljofIjtlC{iiIiIg|5ll3^fM$n > £&&1 
13 1 #BE*I6^112 1 £EE73#§£^112^il£(t f>nfc'f>^ tt#&KH4*^ LXM 

ff^f&^Mii2oitso^ >?m<!:&& ';^f-/uo2o— gB£f»j&i-&o ytms&iu 

it, 1±.tJ%*km.ll2£ *) ^^v^sT-fM^tLTiS*). ilil^ll3^f>EE^fg^mil2^yEA 
10 0 8 8] 

ifc, »E»^^«110OBaP®1B!l^{±, #J±7jf££Mll2<7M >*#?*&HUl4fc ttRit 
[0 0 8 9] 

—2k ^<^J:-9*BE^Jia3fe3KllO^PBPHt{±JR*t1!0ltc{±, ±iELfc J: ■? «?$^ 
Wxtf&1.0^m?>^teJ|g5007&*^j££*U i<O5*14Sl500±(;{±, flE S x. WT, *|j0.4^m 
<nmWm>M % ^^ftX^ho ^<O«i#:jjl550±tCt±. /?$^Jx.ti\ &0. 

2^mOTm®M600i:, I? $ ^ x. C£\ i&l.O^mOS^fl^OOi:, J? £ tf^J x. j^0. 05 

^mo±««jgi8oofc**, &&-rz>-7v-txx*mmjfmztix, j±mmi : -3ooo^mm.Lx^ 

— fcMizii^ j±m*T-3oooo{5r*i3$— ■j3<7ymm*#mw,Mt u m^im^e 
m^Jf 700£&ffi^£^ii2ftti^-^>'7*LT*fj£i-&o -etT, 

^/±mM^^i:^^^^am#fgi!/^t v>9o *ii^&to±, Tm®§i6oof±i±m^ 

T-3000<O*amfe<t U ±m@M800^JE«^3000Ol@gljmSi: LTi>4^ 

EE*fltll6»»3&*^*$iiTv»&ifc^*s 0 ifc, ^tli, J±S^T-3000t ^Itffimm 

, JEmtfcJf 700fi, &/±#l££Sll2ft&C$U£LTl£tt<b*i, HI22H^i- «fc ^ W&M<o 
Sftlf *#R710(710a~710f ) ?titv^ 0 
[0 0 9 0] 

ziim^v Fx--? h<o— u&mf&Lx. H>?i?3L-y h^Mimmm^mm.^ti^o 11123 
t±, v x y h^:ieiis®o— mz7jHrmmm-e&2>o H23n^i-j;^n, y> 

fRLfc** 1 ; vv3ti, ilS^ft^KflXlJfj-tt&ftrt:** U -y ^4*5K8i7j gtfEKIS: 
tfbtLTv^o ^cofSil^y K-n.- y HARtflBMt, ^JxJf, -til -Pit ^9 v ^ 4 > 9 IS. 

*L4o —73, ^M^4tC(i^^ 'J y v$45HfdoT-7^x>8^l5tt ^tiTio <9 . m^L 

tb£E# 2004-3007103 



#11 2004-005297 



^-v! 13/ 



[0 0 9 1 ] 

x mm l tz t5 s \ *f§f^ (i , j±m^ * ffl v> Wiwm^ ? k & *ta 

y K\ tiELfuyi/-, FED (ffiH*7 , ^7'U-) 
[ 0 0 9 2] 

( 1 ) i±n.fam + o*^-g-i4^[6]±i- * tz fr&mfcm ^isi±$-tts:i a* nrfi&o 

(2) j±wfam*<D?bo<7>km*Nz-2>c\ ttfx^&tzib, mm^m<omut<owMKis 
v&mmiimmz*ixn.wi)mt>*)m< b^mmm^-t Lx<Dmm*fa±.m£2>zttfns 

[0 0 9 3] 

(4) ElfWoBMilHtti : k#?* i fcft, ffilfi<7)ffiioiMiji:^ 

[0 0 9 4 ] 

[BIlBoWm*3J£W] 
[0 0 9 5] 

[HI] AB0 3 ^n-7*7,# ^ hM»jt^i5V»-C. A^-T hrt s Si/^<b&£SiTi03, B-f^ h 
im 2 ] 600t:-e^)g|^=ff o ^:PZTS.y f PZT+Si^|f«#:^m<7)XRD^- * - ^ £tf1-[EIT« 

ih 3 ] 6oovxj&m£ft ^ tzmmiootM-pz7RU¥Z7+si&mmfomm<DD-Et * t- u 
[0 5] v^r^KJ: si:i7n-^^tit^io 

[16] Nb^UllfiSrO, 5, 10, 20, 30, 40*;UXt^Hfc$-t!\ **o, PbSiOa v V ^~ 

[H7] Nb^in**20 J E^%m_ht L^B^O, X^IU^/^ - > £Jfc(£ L fcHT?**,, 
[H8] PZTN^flI<7)7-7>^7fc^^^ h^^tati^o 
[H 9 ] PZTN75 ? j^^^-e* & tz*b<D0k\$%ifctbtzMXlb2>o 
[HI 0] W03O*£,iM»ii£^1-|g-C*&o 

[Hill] Hc^n1-£Sis£5, 10, 1596t ^ft£-££gl<7>XRIV^ - S £^1" 

H"C£>& 0 

[hi 2] £^i-Ho 
[mi 3] ^mmvfmbz&zsmmfc**') £tfi-Ho 
[hi 4] ^njfcoj&ff.KfcssiaimfM-*'; £^i-H 0 



miSE#2 004-3007103 



# m 2004-005297 



^-v: 14/E 



in] ^M^f^M^s&tfm^^ 1 ; ^^tio 

@18] ^^*l^?f^i;^^?^ifm#^ * 'J ^^tio 

[12 3] ^mmmm^^mmm^mmmo 



miE# 2004-3007103 




2004-3007103 




ffiaE#2 004-3007103 



mm2 



004-005297 



3/ 



[0 3 1 



o 




O 




ailiE# 2004-3007103 



mm 2004-005297 




ffiSE#2 004-3007103 



2004-005297 



5/ 



[0 5] 




mSE#2 004-3007103 



tftm 2004-005297 



6/ 



[El 6] 



Nb=0 Cmol%j 







miEtf 2 0 0 4 



-3007103 




ttiIiE# 2004-3007103 




mil#2 004-3007103 



#SI 2004-005297 



^-v: 9/ 



[@9] 




loio^inoioNioT-ioo 
o o o o © 



ttilE#2 004-3007103 




fcBSE# 2004-3007103 



#H 2 0 0 4 



-005297 



>* : 11/ 



[mil] 




miiE#2 0 0 4 



-3007103 



2004-005297 



^-v: 12/ 




ttJtE#2 004-3007103 



2004-005297 



^-v: 13/ 



[114] 



BL 



BL 




X 



•WL 



12 




■PL 




200 



[m i 5] 



ClOO 



14- 




2000 



50 
40 

20 
13 



-16 



-10 



H00 



mtl# 2004-3007103 




ffliEift 2 004-3007103 



2004-005297 



^-v: 15/ 



[117] 



3000 



152 



150 



120 



•>120 x 
(C100) 



22 



22 



,20 

-120CC100) 



J20(C100) 



Y(^IJ) 



100A 



■►X(fr) 



2004-3007103 



#M 2004-005297 



^-v: 16/ 



im 1 8] 




ttJIiE# 2004-3007103 




mSEiff 2004-3007103 



mm 2004-005297 



^-v: is/ 



^ [m 2 1 ] 

(A) 

600 

/ 

/ 

/ 
V 

\ 

\ 




ffiIiE# 2004-3007103 



mm 2004-005297 ^- v I 19/ 



[122] 




114 



mum 2004-3007103 



#H 2004-005297 



— v : 20/E 




tBliE#2 004-3007103 



m M 2004-005297 ->* : 1/E 

imm%] mm* 
[mm] 

[mm] &mm&* ^ ?RvmjRm cmos h7>vx^^t>^s 1 t i c> 2t 

^±Ge 4+ ^l%^±^•^^?tiim#:Pb(Zr,Ti)03Ui3V^T, B^-f h KNb, V, WO -9 *, , < 



tHIE#2 004-3007103 



t&m 2004-005297 



1—5/ : 



1/E 



#M 2004-005297 
50400043093 

S£5HSM5±J£ 0 0 9 4 

16^ 1H160 



Mmaj«A] 

[ftSA] 

[SttLfcftJffiA] 



000002369 

mM»?tra$f?i 2 T B 4 # 1 # 

$f»A 
100090479 

m^##3£E^a 5T@26f 13f 



HTM 



100090387 

fcTA' 2 ^ #± • 
**fe ft* 

100090398 

if 2 Pgr #_t • 



!5T§ 26f 1 3f i£STM 



! 5Tg 26f 1 3f liTM 



ffilE# 2004-3007103 



#11 2004-005297 

aj m a m m m m 



l/E 



ft * 



[000002369] 
1990^ 8^200 
lllii^ir^Effifr^i 2TI4 



1-^ 



tilliEl 1 -^ aiSE# 2 0 0 4 - 3 0 0 7 1 0 3 



